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A B S T R A C T
Takotsubo cardiomyopathy is a clinical entity characterized by reversible ventricular dysfunction in the
absence of obstructive coronary artery disease. Posterior reversible encephalopathy syndrome is another
rare clinical syndrome characterized by reversible neurological symptoms. Concomitant occurrence is
increasingly reported leading to credence to hypothesis of ‘‘heart–brain connection’’. We present a case
of a 60-year-old female admitted for neurological symptoms who developed takotsubo cardiomyopathy
within 24 h of admission.
<Learning objective: Two relatively new clinical entities, namely takotsubo cardiomyopathy and PRES
syndrome, might have common underlying pathophysiology as they are being increasingly reported to
occur at the same time and under similar circumstances. Our case helps to further validate this theory
which is yet to be well established.>
 2015 Japanese College of Cardiology. Published by Elsevier Ltd. All rights reserved.
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Takotsubo cardiomyopathy, also known as apical ballooning
syndrome, is characterized by reversible left ventricular dysfunc-
tion commonly associated with a stressful triggering factor.
Catecholamine excess and increased sympathetic tone have been
speculated to be the cause of these changes in the heart. Similar
mechanisms in the brain could produce another recently recog-
nized condition known as posterior reversible encephalopathy
syndrome (PRES).
Case report
A 60-year-old female with chronic back pain presented to our
hospital with sudden onset of bilateral vision loss. The night before,
her dog of 16 years was put to sleep causing signiﬁcant emotional
stress. She also reported multiple other recent stressors including
ﬁnancial hardship and job loss. Her vision loss was associated with
a bifrontal stabbing headache, nausea, and multiple episodes of* Corresponding author at: Department of Internal Medicine, Oakland University
William Beaumont School of Medicine, 3601 West 13 Mile Road, Royal Oak, MI
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1878-5409/ 2015 Japanese College of Cardiology. Published by Elsevier Ltd. All rightvomiting. She denied any focal weakness but admitted to having
paresthesias in the extremities. The patient denied a history of
similar episodes in the past. She did not have eye redness, trauma,
tearing, or conjunctival injection. She did not have history of
coronary artery disease, stroke, transient ischemic attack, or
hypertension.
On initial evaluation, the patient was complaining of diffuse
pain and was restless and anxious. Blood pressure was 165/
94 mmHg with a heart rate of 101 bpm and temperature of 38.3 8C
rectal. On head and neck examination, her pupils were round and
reactive with intermittent bilateral horizontal nystagmus. Oph-
thalmologic examination could be not completed because of poor
cooperation. Eye pressures were normal bilaterally. Non-organic
vision loss was suspected in the initial evaluation, although we
were unable to assess visual acuity. Examination of the chest and
abdomen was unremarkable. Neurological examination did not
reveal focal motor or sensory deﬁcits.
On initial presentation, a complete blood count showed
leukocytosis with a white blood cell count of 19.1 bil/L with
normal hemoglobin and platelet counts. A chemistry panel
revealed mild hypokalemia with normal renal and hepatic
function. Urine drug screen was negative for illicit substances.
Initial troponin-I was <0.03 ng/ml and electrocardiogram (ECG)
showed normal sinus rhythm. A computed tomography scan of the
head did not show an acute intracranial process. The patient wass reserved.
Fig. 1.
Magnetic resonance image of the brain showing abnormal increase of
T2 ﬂuid attenuated inversion recovery signal involving the cortex and
subcortical white matter of bilateral posterior frontal and parietal lobes
suggestive of posterior reversible encephalopathy syndrome.
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system infection and was started on empiric antibiotics for
meningitis. Conversion disorder was also considered given her
recent stresses. A magnetic resonance image of the brain showed
vasogenic edema involving bilateral posterior frontal and parietal
lobes with a tiny area of restriction diffusion involving bilateral
posterior parietal lobes (see Fig. 1). These ﬁndings were suggestive
of PRES. A brain magnetic resonance angiogram was unremark-
able. Blood pressure was well controlled with beta blocker and
angiotensin-converting enzyme inhibitor (ACE-I).
On the night of admission, the patient reported chest
discomfort. Her repeat troponin was found to be elevated at
18 ng/ml. A subsequent ECG showed ST depressions in V2 and V3
with ST elevation in the inferior leads (see Fig. 2). An infero-
posterior ST-elevation myocardial infarction was considered and
the patient was started on intravenous heparin, statin, aspirin
along with ACE-I and beta blockers. Cardiology was consulted and
cardiac catheterization was planned. 2D echocardiogram showedFig. 2.
Panel A shows initial electrocardiogram (ECG) with ST elevation in leads II, 
infarction. ECG done 3 days later (Panel B) shows resolution of ST–T wave cmild to moderately decreased left ventricular ejection fraction
(LVEF) with hypokinesis of the basal anterolateral, basal infer-
olateral, basal inferior, and mid inferolateral walls. Cardiac
catheterization showed an LVEF of 30–35% with akinesis of the
basal and mid anterior and inferior walls, and normal contractility
in the apical segments (see Fig. 3A and B). Epicardial coronary
arteries were without obstructive disease. The left anterior
descending artery was tortuous and had a 20% ostial ﬁrst diagonal
stenosis (see Fig. 3C and D). These ﬁndings were consistent with
reverse takotsubo cardiomyopathy. Clopidogrel and heparin were
discontinued after the cardiac catheterization. Statin, beta blocker,
ACE-I, and aspirin were continued.
The patient’s neurologic symptoms slowly began to resolve
with improved blood pressure. Twenty-four hours later, her vision
had improved and she could make out faces and shapes. She was
able to read large letters and numbers and count ﬁngers; visual
ﬁelds were full to threat bilaterally. Results from lumbar puncture
ruled out meningitis and antibiotics were stopped.
Subsequent ECGs during her hospital stay improved with the
resolution of ST depression and elevation. Her troponin was
trending down and she continued to improve clinically. Magnetic
resonance imaging of the heart was done after a few days to
conﬁrm takotsubo cardiomyopathy which showed normal left
ventricular systolic function with basal and mid inferior and
inferolateral wall hypokinesis. There was no evidence of delayed
enhancement to suggest prior myocardial infarction or ﬁbrosis. She
has been seen by the cardiology service since her discharge and has
been doing well from a cardiac perspective and has no residual
neurological deﬁcits.
Discussion
Takotsubo cardiomyopathy accounts for approximately 2% of
all acute coronary syndromes and presents with chest pain, ST
segment elevation, and elevated cardiac biomarkers in the absence
of obstructive coronary artery disease [1–3]. In ‘‘typical’’ apical
ballooning syndrome, cardiac wall motion abnormalities are seen
in the mid and apical segments of left ventricle with hypokinesia of
basal wall. Reverse takotsubo cardiomyopathy is a rare variant,
characterized by transient dysfunction of mid segment of left
ventricle with sparing of the apical portion [4]. Takotsubo
cardiomyopathy is usually associated with favorable outcomes
and complete recovery in most cases [3]. Postmenopausal women
are disproportionately affected with more than 80% of cases in
that group. The majority of these patients report preceding
emotional or physical stressors. Guidelines for the diagnosis of
takotsubo cardiomyopathy were provided by Kawai et al. in
2007 which deﬁned it as ‘‘a disease exhibiting an acute left
ventricular apical ballooning of unknown cause with nearlyIII, and aVF and ST depression in anterior leads suggesting inferior and posterior
hanges.
Fig. 3.
Left ventriculogram (upper panels): Panel A shows normal ﬁlling during diastole and Panel B showing akinesis of the basal and mid anterior and inferior walls
with normal contractility in the apical segments. Cardiac angiography (lower panels): Panel C (left anterior oblique view) showing normal left coronary artery and
Panel D (right anterior oblique view) showing normal right sided coronary arteries.
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patients within a month’’ [5].
PRES is another rare clinical syndrome characterized by
headache, seizures, and altered mental status, and has typical
ﬁndings of vasogenic edema involving the posterior regions of
brain on neuroimaging [6,7]. Most cases have been associated with
hypertensive encephalopathy, eclampsia, renal disease, vasculitis,
electrolyte abnormalities, and immunosuppressive agents [7]. In-
terestingly it is found to be more frequent in post menopausal
women similar to takotsubo syndrome.
Both of the above discussed medical disorders are more
common in postmenopausal women and have been associated
with good prognosis with supportive management. Vasogenic
edema, noted as hyperintensity on T2 weighted magnetic
resonance imaging is characteristic of PRES. Likewise, takotsubo
cardiomyopathy has been associated with myocardial edema on
cardiac magnetic resonance imaging. The pathophysiology of these
two medical conditions has been poorly explained. Earlier studies
have shown elevated circulating catecholamine levels in patients
with takotsubo cardiomyopathy that may cause direct myocardial
injury [8]. Similarly, increased sympathetic tone which controls
normal cerebral ﬂow may contribute to PRES. In brief, autonomic
and endovascular dysfunction may be the central mechanism
contributing to both PRES and takotsubo cardiomyopathy [9].
Fugate et al. in 2009 reported a case of Guillain–Barre syndrome
complicated by PRES and takotsubo cardiomyopathy [10]. The
reported case was that of an elderly female who presented with
seizure and paraplegia with concomitant features of takotsubo
cardiomyopathy. Akinesis of the apical wall was reported in thatcase; however, our patient had rare presentation of reverse
takotsubo cardiomyopathy.
The presence of these two uncommon, apparently distinct
abnormalities in the same patient lends credence to the theory of
‘‘heart–brain connection.’’ Both of these disorders may have
common pathophysiology and precipitating factors which need to
be further explored.
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005.
References
[1] Eitel I, Behrendt F, Schindler K, Kivelitz D, Gutberlet M, Schuler G, Thiele H.
Differential diagnosis of suspected apical ballooning syndrome using contrast-
enhanced magnetic resonance imaging. Eur Heart J 2008;29:2651–9.
[2] Hurst RT, Prasad A, Askew 3rd JW, Sengupta PP, Tajik AJ. Takotsubo cardio-
myopathy: a unique cardiomyopathy with variable ventricular morphology.
JACC Cardiovasc Imaging 2010;3:641–9.
[3] Prasad A, Lerman A, Rihal CS. Apical ballooning syndrome (Tako-Tsubo or
stress cardiomyopathy): a mimic of acute myocardial infarction. Am Heart J
2008;155:408–17.
[4] Eitel I, von Knobelsdorff-Brenkenhoff F, Bernhardt P, Carbone I, Muellerleile K,
Aldrovandi A, Francone M, Desch S, Gutberlet M, Strohm O, Schuler G, Schulz-
D. Yadav et al. / Journal of Cardiology Cases 12 (2015) 48–51 51Menger J, Thiele H, Friedrich MG. Clinical characteristics and cardiovascular
magnetic resonance ﬁndings in stress (takotsubo) cardiomyopathy. JAMA
2011;306:277–86.
[5] Kawai S, Kitabatake A, Tomoike H. Guidelines for diagnosis of takotsubo
(Ampulla) cardiomyopathy. Circ J 2007;71(June (6)):990–2.
[6] Lamy C, Oppenheim C, Me´der JF, Mas JL. Neuroimaging in posterior reversible
encephalopathy syndrome. J Neuroimaging 2004;14:89–96.
[7] Hinchey J, Chaves C, Appignani B, Breen J, Pao L, Wang A, Pessin MS, Lamy C,
Mas JL, Caplan LR. A reversible posterior leukoencephalopathy syndrome. N
Engl J Med 1996;334:494–500.[8] Wittstein IS, Thiemann DR, Lima JA, Baughman KL, Schulman SP, Gerstenblith G,
Wu KC, Rade JJ, Bivalacqua TJ, Champion HC. Neurohumoral features of myocar-
dial stunning due to sudden emotional stress. N Engl J Med 2005;352:539–48.
[9] Summers MR, Madhavan M, Chokka RG, Rabinstein AA, Prasad A. Coincidence
of apical ballooning syndrome (tako-tsubo/stress cardiomyopathy) and pos-
terior reversible encephalopathy syndrome: potential common substrate and
pathophysiology? J Card Fail 2012;18:120–5.
[10] Fugate JE, Wijdicks EF, Kumar G, Rabinstein AA. One thing leads to another:
GBS complicated by PRES and takotsubo cardiomyopathy. Neurocrit Care
2009;11:395–7.
